Pulmonary O2 toxicity in lambs: physiological and biochemical effects of endotoxin infusion.
Hyperoxic adult rats have prolonged survival and reduced morphological evidence of lung injury when treated with a single dose of bacterial endotoxin; this effect is mediated by an augmentation of antioxidant enzyme activity in lung homogenate. To determine whether endotoxin would prolong survival and influence antioxidant enzyme levels in lambs whose physiological response to O2 breathing can be serially measured, we administered a single intravenous dose of endotoxin (0.75 microgram/kg body wt) to 13 lambs before exposing them to greater than 95% O2 (n = 11) or air (n = 2). Seven additional lambs were placed in O2 after receiving only saline vehicle. All lambs had been instrumented to measure pulmonary vascular pressures and cardiac output, and 10 lambs had lung lymph fistulas. O2-exposed control lambs developed noncardiogenic pulmonary edema and respiratory failure within 85 +/- 10 h (range 76-110 h); antioxidant enzymes were not increased, but reduced glutathione (GSH) levels fell and oxidized glutathione (GSSG) increased, reflecting the oxidant stress of O2 exposure. By contrast, endotoxin-treated O2-exposed lambs had a delayed increase in microvascular permeability to protein, a reduced rate of lung edema formation, normal gas exchange after 72 h in O2, and prolonged survival (136 +/- 15 h; range 90-160 h; all variables P less than 0.05). Despite prolonged survival, postmortem lung water content was no greater in the lambs that received endotoxin. Treatment with endotoxin did not increase antioxidant enzyme levels in lung homogenate, but levels of GSH relative to GSSG were significantly elevated.(ABSTRACT TRUNCATED AT 250 WORDS)